5-amino-4-imidazolecarboxamide riboside confers strong tolerance to glucose starvation in a 5'-AMP-activated protein kinase-dependent fashion.
Acadesine, 5-amino-4-imidazolecarboxamide riboside (AICAR), has been claimed to protect the heart, lung, and small intestine against ischemic damage. The biochemical mechanisms of this effect of AICAR are not yet fully understood. To understand the mechanism, we examined the effect of AICAR on glucose starvation, since cellular responses to ischemia could be regarded as a protective response to an insufficient blood supply, cells might display adaptive reactions not only to oxygen deficiency but to nutrient deficiency. AICAR was found to confer strong tolerance to glucose starvation. By using antisense RNA expression vector for alpha subunit of 5'-AMP-activated protein kinase, the effect of AICAR was found to be dependent on 5'-AMP-activated protein kinase containing the alpha2 subunit. The AICAR effect was also dependent on the presence of amino acids, indicating an energy source switch from glucose to amino acids.